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Study on the application of household air source heat pump
hot water machine in semi-capacity hot water system
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Abstract

This study investigates the feasibility and implementation strategies for integrating household air-source heat pump water heaters
with compact semi-capacity hot water systems. The research focuses on optimizing the structural design of thermal storage tanks,
distribution devices, and heat exchange units. Effective control strategies were developed based on the system’s operational
characteristics, including variable-speed regulation of circulation pumps to ensure efficient and stable heating performance.
Comparative experiments were conducted on thermal stratification efficiency, thermal loading/unloading capabilities, and energy
efficiency of the hot water system. The results demonstrate that the semi-capacity hot water system integrated with the water heater
outperforms conventional three-generation static heating systems in preparation time, water temperature stability, and operational
energy efficiency.
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